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could not be removed either by acid or rubbing. The greatest
effect, however, was produced by the undeviated rays. In
addition to the effects produced when the positive rays strike
against a metal plate there is, as Schmidt has shown, a
general oxidation over the surface when the metal is oxidizable
and when the gas surrounding it contains oxygen. The
passage of the positive rays through the oxygen produces
atomic oxygen which is very active chemically and which
attacks the plate. If, on the other hand, an oxidized plate
is placed in hydrogen and exposed to the action of positive
rays the oxide is reduced, the rays produce atomic hydrogen
which acts as a strong reducing agent

Some of the atoms constituting the positive rays seem to
enter a metal against which they strike, and either combine
with the metal or get absorbed by it. Helium, neon, and
mercury vapour seem especially noticeable in this respect. If
a cathode has once been used for any of these gases, positive
rays corresponding to these elements will be found when the
cathode is used with other gases, and it requires long-continued
discharge and repeated fillings with other gases before they
are eliminated.

A very valuable Bibliography of Researches on Positive
Rays has been published by Fulcher (Smithsonian Miscellane-
ous Collection, 5, p. 295, 1909).

ON  THE USE  OF THE  POSITIVE  RAYS  FOR
CHEMICAL ANALYSIS

I. We shall now proceed to show how the method of
positive rays supplies us with a very powerful method of
chemical analysis, and how from the study of the positive-
ray photographs we are able to determine the different kinds
of atoms and molecules in the discharge tube. Each kind ofdetected as breath figures, those due to the heavier
